Specifications tableSubject area*Chemistry*More specific subject area*Physical and colloid chemistry*Type of data*Tables*How data was acquired*Laser-Doppler (PALS) device for electrokinetic mobility and conductance (Nanobrook 90 plus PALS, Brookhaven), pH and conductivity electrodes.*Data format*Raw data.*Experimental factors*Silica and PTFE particles were used as received. Suspensions and solutions were prepared at room temperature with the respective salts and acids. No specific treatment.*Experimental features*The Brookhaven PALS device was used to measure the electrokinetic mobility and conductance as a funcition of temperature for a given suspension over a range of temperatures (from room temperature, where the suspension was prepared to lower temperature). The pH and conductivity of suspensions of given salt, acid and particle concentration and solutions containing salt and acid identical to those of the suspensions were measured as a function of temperature starting from low temperature.*Data source location*Karlsruhe, Germany*Data accessibility*Data is with this article.*Related research article*A. Barisic, J. Lützenkirchen, G. Lefevre, T. Preocanin, The influence of temperature on the charging of Polytetrafluoroethylene surfaces in electrolyte solutions, Coll. Surf. A, in press*[@bib1]*.***Value of the data**•The experimental data in combination with each other can be used to infer the variation of the isoelectric point of PTFE particles and silica particles (AEROSIL380) as a function of temperature [@bib1].•Conductivity data of suspensions and concomitant solutions can be used as quantitative tests of models to describe the charging of PTFE particles as a function of pH and temperature [@bib1].•The data involve a more comprehensive data set than the currently available one [@bib2] for hydrophobic surfaces.•The data can be used to construct charging models for a range of temperatures and modelers can benefit from the temperature-dependent data.•The data can help to unravel the origin of the charging of inert surfaces in electrolyte solutions, which is currently under debate, and to inspire even more comprehensive experimentation on the effect of temperature.

1. Data {#sec1}
=======

The shared data involve the pH, electrophoretic mobility, the conductivity and the conductance of solutions and suspensions (containing particles of interest, i.e. PTFE or silica particles) as a function of temperature. In the experiments, we vary the initial pH of the solution and the salt composition. [Table 1](#tbl1){ref-type="table"}, [Table 2](#tbl2){ref-type="table"}, [Table 3](#tbl3){ref-type="table"}, [Table 6](#tbl6){ref-type="table"}, [Table 7](#tbl7){ref-type="table"}, [Table 11](#tbl11){ref-type="table"}, [Table 12](#tbl12){ref-type="table"} present data on the electrophoretic mobilities and the conductance of the respective suspension for negative, uncharged, and positive surfaces. [Table 4](#tbl4){ref-type="table"}, [Table 5](#tbl5){ref-type="table"}, [Table 8](#tbl8){ref-type="table"}, [Table 9](#tbl9){ref-type="table"}, [Table 10](#tbl10){ref-type="table"}, [Table 13](#tbl13){ref-type="table"}, [Table 14](#tbl14){ref-type="table"} include the corresponding conductivities and pH values. [Table 8](#tbl8){ref-type="table"} a and b show the reproducibility in terms of pH measurements. [Table 10](#tbl10){ref-type="table"} a, b, c, and d show reproducibility in terms of conductivity measurements.Table 1Electrophoretic mobility (and standard deviation) and conductance of a PTFE suspension in 10 mM NaCl as a function of temperature. At room temperature the pH of the PTFE suspension was 4.Table 1T (K)μ (μm/s/{V/cm})σ~μ~ (μm/s/{V/cm})G (μS)296.15−2.310.1892831294.15−2.210.1212696291.15−2.070.0832519290.15−2.020.0942468287.15−1.900.0542296285.15−1.830.0792181282.15−1.670.0632021279.15−1.590.0561853276.15−1.480.0721694Table 2Electrophoretic mobility (and standard deviation) and conductance of a PTFE suspension in 10 mM NaCl as a function of temperature. At room temperature the pH of the PTFE suspension was 5.Table 2T (K)μ (μm/s/{V/cm})σ~μ~ (μm/s/{V/cm})G (μS)293.15−1.570.272124291.15−1.570.252061289.15−1.480.271964287.15−1.560.161870284.15−1.500.141730281.15−1.310.241593278.15−1.160.061475276.15−1.020.131387Table 3Electrophoretic mobility (and standard deviation) and conductance of an Aerosil380 suspension in 10 mM NaCl as a function of temperature. At room temperature the pH of the Aerosil380 suspension was 4.8.Table 3T (K)μ (μm/s/{V/cm})σ~μ~ (μm/s/{V/cm})G (μS)295.15−1.020.423904293.15−1.160.283720291.15−1.430.233550289.15−1.640.153400286.15−1.740.113160284.15−1.780.083015282.15−1.820.062854280.15−1.750.082706278.15−1.770.062569276.15−1.720.052408Table 4pH of a solution (a) and pH of a PTFE suspension (b) containing 0.1 mM KNO~3~ as a function of temperature. At room temperature the pH of the PTFE suspension was 4.8. The mass concentration in the PTFE suspension was 0.35 g/L.Table 4T (K)pH(a)282.084.655282.684.663283.114.670283.684.677284.064.686284.584.691285.174.700285.724.710286.244.715286.644.724287.114.729287.644.728288.134.737288.654.730289.254.739289.734.753290.244.750290.744.751291.244.751(b)282.114.638282.694.643283.104.645283.634.651284.134.660284.724.662285.174.668285.704.669286.204.676286.674.674287.024.666287.444.674287.924.677288.294.676288.704.678289.034.677289.414.682289.754.675290.084.683290.384.688290.724.685291.014.681291.324.689Table 5Conductivity of a solution (a) and conductivity of a PTFE suspension (b) containing 0.1 mM KNO~3~ as a function of temperature. At room temperature the pH of the PTFE suspension was 4.8. The mass concentration in the PTFE suspension was 0.35 g/L.Table 5T (K)κ (mS/m)(a)282.081.556282.681.574283.111.585283.681.605284.061.642284.581.662285.171.683285.721.698286.241.719286.641.732287.111.755287.641.772288.131.789288.651.806289.251.825289.731.844290.241.861290.741.876291.241.891(b)282.111.560282.691.590283.101.613283.631.641284.131.667284.721.696285.171.718285.701.744286.201.769286.671.790287.021.807287.441.826287.921.848288.291.865288.701.884289.031.900289.411.917289.751.933290.081.949290.381.962290.721.978291.011.991291.322.005Table 6Electrophoretic mobility and conductance of a PTFE suspension in 10 mM NaCl as a function of temperature. At room temperature the pH of the PTFE suspension was 2.5.Table 6T (K)μ (μm/s/{V/cm})σ~μ~ (μm/s/{V/cm})G (μS)296.15−0.020.096009293.15−0.010.095436289.15−0.020.155045286.150.030.114818283.15−0.030.144614281.150.000.094512279.15−0.030.144432Table 7Electrophoretic mobility and conductance of an Aerosil380 suspension in 10 mM NaCl as a function of temperature. At room temperature the pH of the AEROSIL380 suspension was 3.Table 7T (K)μ (μm/s/{V/cm})σ~μ~ (μm/s/{V/cm})G (μS)297.150.060.093258294.150.040.062837291.150.030.122574289.150.030.062447286.150.040.142109283.150.030.061877281.150.020.081734279.150.040.061595276.150.050.111422Table 8pH of two solutions (a, b) and pH of a PTFE suspension (c) containing 0.1 mM KNO~3~ as a function of temperature. At room temperature the pH of the PTFE suspension was 3.05. The mass concentration in the PTFE suspension was 0.83 g/L.Table 8T (K)pH(a)278.602.964278.972.965279.682.966280.352.970280.972.973281.552.976282.092.978282.612.981283.352.986283.842.989284.322.991284.762.994285.202.996285.622.999286.203.002286.583.004287.113.008287.613.010288.093.012288.683.016289.233.019289.723.022290.193.025290.733.029291.133.033291.583.037292.003.040292.313.043292.603.046(b)278.102.957278.912.963279.692.969280.412.974281.072.978281.692.980282.282.985282.832.988283.352.991283.822.995284.282.997284.913.000285.513.002286.123.006286.723.009287.293.013287.833.015288.343.019288.813.022289.253.025289.813.029290.333.032290.813.034291.253.038291.843.042292.293.044292.703.049(c)278.943.019279.313.020279.703.024280.063.025280.773.027281.423.030282.363.034283.193.036283.973.040284.923.045285.763.050286.513.054287.013.055287.463.059288.013.061288.513.063288.963.064289.433.066289.933.070290.433.073291.043.077291.573.082292.063.087Table 9Conductivity of a solution(a) and conductivity of a PTFE suspension (b) containing 0.1 mM KNO~3~ as a function of temperature. At room temperature the pH of the PTFE suspension was 3.05. The mass concentration in the PTFE suspension was 0.83 g/L.Table 9T (K)κ (mS/m)(a)278.6036.0278.9736.4279.6837.0280.3537.5280.9738.0281.5538.5282.0938.9282.6139.2283.3539.9283.8440.4284.3240.7284.7641.1285.2041.5285.6241.8286.2042.3286.5842.6287.1143.0287.6143.4288.0943.8288.6844.3289.2344.8289.7245.2290.1945.6290.7346.0291.1346.3291.5846.7292.0047.0292.3147.2292.6047.5(b)278.9434.2279.3134.5279.7034.8280.0635.1280.7735.6281.4236.1282.3636.8283.1937.4283.9738.0284.9238.7285.7639.2286.5139.9287.0140.3287.4640.7288.0141.1288.5141.4288.9641.7289.4342.1289.9342.4290.4342.7291.0443.2291.5743.5292.0643.8292.5744.2293.0244.5Table 10Conductivity of four solutions (a, b, c, d) and conductivity of a PTFE suspension (e) containing 0.1 mM KNO~3~ as a function of temperature. The room temperature pH of the PTFE suspension was 3.05. The entries in italic in (d) correspond to the suspension, resulting from addition of PTFE particles at about 6 °C PTFE particles (resulting mass concentration 0.83 g/L).Table 10T (K)κ (mS/m)(a)274.3032.4274.5732.6274.8232.8275.1133.0275.3933.2275.6733.5276.2233.9276.7234.3277.2034.7277.6935.1278.1435.4278.5735.8278.9836.0(b)280.9938.0281.9338.7282.7439.2283.4539.9284.0840.5284.6440.9285.1641.4285.6441.8286.0942.1286.8842.8287.5743.1288.1943.8288.7444.1289.2644.4289.9344.9290.5245.4291.0545.6291.6446.3292.1746.8292.7447.2293.2347.6(c)278.4735.6278.8836.0279.3036.3279.8836.8280.4337.2280.9537.6281.4738.1281.9738.4282.4538.8282.9039.1283.4939.7283.9140.0284.4340.4284.9340.8285.4141.2285.8541.5286.3841.9286.8842.3287.4342.7287.8843.1288.3943.5288.8743.9289.3144.2289.8044.6290.1944.9290.6145.2291.0045.5291.3145.7291.6445.9291.9946.2292.3546.4292.6446.6292.9046.8293.1546.9(d)275.4933.1276.1833.8276.8334.3277.4534.8278.0335.3278.5835.7279.1136.1279.6036.5280.0836.9280.5537.3281.1437.8281.5738.1282.1238.5282.6438.9283.1439.2283.7339.8284.2940.3284.9340.8285.4341.2285.9141.5286.4442.0287.0342.4287.5042.8287.9343.1288.3543.4288.8243.7289.3044.0289.7544.3290.1644.6290.5944.9290.9545.1291.3245.4291.6645.6292.0045.8292.4246.1292.7146.3(e)275.9433.7276.4734.1276.9834.5277.4534.9277.9135.3278.3735.6278.7735.9279.4233.1280.1333.7280.8134.2281.4834.7282.1235.2282.7335.6283.3036.1283.8436.5284.3536.9284.8537.2285.3237.6285.7637.9286.1938.2286.5938.5286.9838.8287.3439.0288.1939.7288.5039.9289.0240.3289.5040.7289.8741.0290.4041.3290.8741.7291.3042.0291.6942.3292.0442.6292.3542.8292.7343.1293.0043.3293.2143.5Table 11Electrophoretic mobility (and standard deviation) and conductance of a PTFE suspension in 10 mM NaCl as a function of temperature. At room temperature the pH of the PTFE suspension was 1.8.Table 11T (K)μ (μm/s/{V/cm})σ~μ~ (μm/s/{V/cm})G (μS)296.150.210.1019172294.150.160.0618324291.150.140.2417389287.150.070.0916115285.150.030.0515251283.150.030.0914674280.150.060.1213592278.150.040.0912860276.150.020.0712123Table 12Electrophoretic mobility (and standard deviation) and conductance of an Aerosil380 suspension in 10 mM NaCl as a function of temperature. At room temperature the pH of the Aerosil380 suspension was 2.7.Table 12T (K)μ (μm/s/{V/cm})σ~μ~ (μm/s/{V/cm})G (μS)297.150.380.083683294.150.350.063387292.150.320.073210289.150.310.042939287.150.290.042799285.150.280.072653283.150.270.062530279.150.270.062270276.150.250.042084Table 13pH and conductivity of a solution (a) and conductivity of a PTFE suspension (b) containing 0.1 mM KNO~3~ as a function of temperature in lower temperature ranges. The experiment was started at 8 °C and measurements were stopped at about 15 °C. At room temperature the pH of the PTFE suspension was 1.65. The mass concentration in the PTFE suspension was 0.5 g/L.Table 13T (K)pHκ (mS/m)(a)281.361.490677.9282.881.538695.3284.291.566713.5285.261.582726.5286.071.592737.0286.801.599745.9287.481.605753.9(b)281.041.543767.1282.261.566787.2283.281.580803.6284.151.590817.7284.971.598830.5285.731.605842.2286.441.617852.7Table 14pH and conductivity of a solution (a) and pH and conductivity of a PTFE suspension (b) containing 0.1 mM KNO~3~ as a function of temperature in lower temperature ranges. The experiment was started at 17 °C and measurements were stopped at room temperature. At room temperature the pH of the PTFE suspension was 1.65. The mass concentration in the PTFE suspension was 0.5 g/L.Table 14T (K)pHκ (mS/m)(a)290.261.599785.5291.121.608794.9291.881.614803.0292.531.619810.2293.111.623816.5293.621.627822.1294.241.632829.1(b)290.341.619907.9291.151.624919.2291.861.628928.4292.481.632936.8293.041.634944.7293.521.638951.4294.171.642961.8

[Fig. 1](#fig1){ref-type="fig"}a shows an example pertaining to [Table 2](#tbl2){ref-type="table"} for a negatively charged surface, while [Fig. 1](#fig1){ref-type="fig"}b shows the same kind of data for the positively charged surface ([Table 11](#tbl11){ref-type="table"}). The tables include the relevant experimental error estimates.Fig. 1a) Electrophoretic mobility and conductance of a PTFE suspension in 10 mM NaCl as a function of temperature. At room temperature the pH of the PTFE suspension was 5. b) Corresponding plot for a net positive surface, where the pH of the suspension at room temperature was 1.8.Fig. 1

The trends in electrophoretic mobility are inversed based on the average values.

2. Experimental design, materials, and methods {#sec2}
==============================================

The electrokinetic mobilities were measured using the Brookhaven Zeta-PALS equipment. This set-up also measures conductance. The settings in most cases were such that the temperature was varied from room temperature down to low temperatures. In some cases, it was also chosen to start an experiment directly at a lower temperature to observe whether the starting point would affect the results. These experiments were done both with PTFE particles and AEROSIL380 particles.

Separate pH and conductivity measurements were obtained using the SurPass equipment. The pH and conductivity were measured starting at low temperature and letting the temperature slowly increase to room temperature. This was done for defined solutions in terms of salt and acid composition both with and without PTFE particles of known mass. In some experiments, a known mass PTFE particles were added to a solution with known volume (at room temperature) that had reached a given temperature.

PTFE particles were Microdispers-200 obtained from Polysciences Europe (Hirschberg, Germany). AEROSIL380 particles were obtained from EVONIK (Germany). All chemicals were reagent grade. Solutions were made using MilliQ water.

The pH and conductivity electrode of the SurPass equipment were calibrated as described in the manual of the set-up. The data were collected in the premeasurement option "record".

The data are all presented as the raw data in terms of tables.
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